Introduction {#sec1-0300060519859738}
============

Accessory thyroid tissue is located between the tongue and the diaphragm. It originates from abnormal growth or descent of the original thyroid gland in the foetus as a result of abnormal migration or differentiation of the endoderm cells.^[@bibr1-0300060519859738]^ Accessory thyroid carcinoma may occur in any part of the body but is more common in the neck areas such as the tongue, hyoid bone, trachea, larynx, oesophagus, and retrosternal region.^[@bibr2-0300060519859738]^ Because primary cancer in accessory thyroid tissue is very rare, a cervical mass outside of the normal thyroid gland should be examined for carcinoma.^[@bibr3-0300060519859738]^ In 2015, the American Thyroid Association published a guideline for the diagnosis and treatment of thyroid nodules and differentiated thyroid carcinoma, recommending ultrasonography as a preferred method for diagnosing thyroid nodules.^[@bibr4-0300060519859738]^ For accessory thyroid tissue, however, the clinician must first determine whether the mass originates from the thyroid tissue and then whether it is benign or cancerous. Radionuclide imaging, including ^131^I imaging and ^99m^TcO~4~^−^ imaging, is a well-adopted and noninvasive technique with which to diagnose accessory thyroid tissue or accessory thyroid carcinoma.^[@bibr5-0300060519859738]^ Because of the short half-life and low γ-ray energy, ^99m^TcO~4~^−^ single-photon emission computed tomography/computed tomography (SPECT/CT) is commonly used to identify accessory thyroid glands.^[@bibr5-0300060519859738]^ This case suggests that negative ^99m^TcO~4~^−^ SPECT/CT imaging may not completely exclude the possibility of parathyroid carcinoma and that a punch biopsy or postoperative pathological examination is necessary for an accurate diagnosis.

Case presentation {#sec2-0300060519859738}
=================

A 54-year-old woman presented with a 10-day history of a painless mass in the anterior neck. The mass moved up and down with swallowing, and the surface of the mass was smooth. She denied neck pain while eating and had no fever or history of malignancy, tuberculosis, or neck surgery. Ultrasonography revealed normal and homogeneous echogenicity in the thyroid gland with an intact capsule and no abnormal lymph nodes in the neck. A spherical, well-demarcated, 1.1- × 0.6-cm mass with low echogenicity was identified between the hyoid bone and the thyroid gland. The mass was not connected to the thyroid gland and was a solid hypoechoic nodule. Colour Doppler flow imaging showed blood flow signals in the surrounding area ([Figure 1](#fig1-0300060519859738){ref-type="fig"}). Ultrasonography revealed a space-occupying lesion in the anterior neck. An enhanced CT examination of the neck showed homogeneous intensity of the thyroid gland without signs of a mass and a soft tissue nodule at the left anterior edge of the thyroid cartilage ([Figure 2](#fig2-0300060519859738){ref-type="fig"}). To determine whether the nodule originated from the accessory thyroid, ^99m^TcO~4~^−^ SPECT/CT was performed, and the results were negative ([Figure 3](#fig3-0300060519859738){ref-type="fig"}). This excluded accessory thyroid tissue. The patient's laboratory tests showed normal levels of free triiodothyronine, free thyroxine, and thyroid-stimulating hormone and negative carcinoembryonic antigen, cancer antigen 125, and carbohydrate antigen 19-9 levels. However, because both ultrasonography and CT examinations revealed a neck mass, the mass was resected under local anaesthesia. A solid mass was found and excised completely. Histological examination showed that the tumour cells formed glandular and papillary structures infiltrating into the fibrous stroma. The tumour cells were cubic or columnar with overlapping nuclei crowded to form a ground-glass appearance. The nuclear grooves were visible and surrounded by a few thyroid follicular cells ([Figure 4](#fig4-0300060519859738){ref-type="fig"}). Immunohistochemical analyses showed cytoplasmic triacylglycerol staining and nuclear thyroid transcription factor 1 staining ([Figure 4](#fig4-0300060519859738){ref-type="fig"}). The pathological findings suggested a papillary thyroid carcinoma. Taking the results of clinical and imaging studies together, the mass was considered an accessory thyroid papillary carcinoma. This study was approved by the ethical committee of Soochow University. Written informed consent was obtained from the patient for publication of this case report and accompanying images.

![Ultrasound image showing a mass with slightly low echogenicity surrounded by blood flow signals.](10.1177_0300060519859738-fig1){#fig1-0300060519859738}

![Enhanced computed tomography image showing a significantly enhanced mass with contrast (red arrow).](10.1177_0300060519859738-fig2){#fig2-0300060519859738}

![^99m^TcO~4~^−^ single-photon emission computed tomography/computed tomography images showing absence of ^99m^TcO~4~^−^ uptake in the mass.](10.1177_0300060519859738-fig3){#fig3-0300060519859738}

![Immunohistochemical staining of the tumour cells showing glandular and papillary structures that infiltrate into the fibrous stroma (×100).](10.1177_0300060519859738-fig4){#fig4-0300060519859738}

Discussion and conclusions {#sec3-0300060519859738}
==========================

Accessory thyroid gland or primary accessory thyroid carcinomas are often initially misdiagnosed, and pathological examination is needed to confirm the diagnosis. The most common thyroid carcinoma is papillary carcinoma (well to moderately differentiated), and other types are rare.^[@bibr6-0300060519859738]^ Malignant tumours in the accessory thyroid tissue are extremely rare, and only 43 cases have been reported in the literature, including 10 cases of papillary thyroid carcinoma.^[@bibr7-0300060519859738]^ Papillary thyroid carcinoma is the most common subtype of carcinoma in accessory thyroid tissue.^[@bibr8-0300060519859738]^ Several techniques are available to distinguish a cervical mass from accessory thyroid gland tissue or primary accessory thyroid carcinoma. Colour Doppler ultrasound is able to show whether a normal thyroid gland is present in the neck and to reveal the echogenicity and blood supply of the mass. Radionuclide imaging can be used to diagnose accessory thyroid tissue because ^99m^TcO~4~^−^ is specifically concentrated in the thyroid tissue. Enhanced CT and magnetic resonance imaging can locate the lesion and display the intensity and size of the mass. Puncture biopsy can be used to determine the mass type. When diagnosing accessory thyroid carcinoma, care should be taken to distinguish it from a round or oval thyroglossal cyst located in the upper and lower regions of the thyroid hyoid and from a tuberculous abscess in the lymph node, which is more common in young women and presents as multiple unilateral, multi-zone enlarged lymph nodes in which liquefaction and necrosis may occur. The former shows an enhanced cyst wall without enhanced nodules and occasionally with a capsular septum, while the latter often gives rise to flower-lace-like enhancement on enhanced CT with a blurred and coarse fat layer and spot- or patch-like calcification within the lesion.

In the present case, the mass showed no ^99m^TcO~4~^−^ uptake, resulting in a misdiagnosis of a non-thyroid tissue lesion. However, the pathological examination confirmed that it was a primary accessory thyroid papillary carcinoma. One reason for the negative ^99m^TcO~4~^−^ uptake might be attributed to the sodium--iodine transporter on the membrane of follicular cells in normal thyroid tissue; this transporter takes up and concentrates iodine. Technetium is a member of the iodine family. Therefore, ^99m^TcO~4~^−^ might be absorbed and concentrated by the thyroid tissue. However, the absorbed ^99m^TcO~4~^−^ is unable to be organified by the thyroid tissue to synthesise thyroid hormone in the thyroid cells. Thus, it can only reflect the uptake function, not the organification function, of iodine in the thyroid cells.^[@bibr9-0300060519859738]^ Because of the poor differentiation of cancerous tissues, the expression level of the sodium--iodine transporter in primary accessory thyroid tissue is lower than that in normal thyroid tissue. Therefore, in routine thyroid static imaging, cancerous tissues may generate "cool nodules" or "cold nodules" because of reduced uptake of ^99m^TcO~4~^−^.^[@bibr10-0300060519859738]^ Our patient had a primary accessory thyroid papillary carcinoma; thus, the ability of the accessory thyroid carcinoma tissues to take up ^99m^TcO~4~^−^ was probably lower because of the presence of a normal orthotopic thyroid. The ^99m^TcO~4~^−^ imaging characteristics of accessory thyroid carcinoma have not been reported to date. A few case reports have described the uptake of ^99m^TcO~4~^−^ by thyroid carcinoma,^[@bibr11-0300060519859738],[@bibr12-0300060519859738]^ showing that the uptake is closely related to the differentiation of the thyroid carcinoma. Highly differentiated thyroid carcinoma has functions similar to those of normal thyroid tissue. Therefore, highly differentiated thyroid carcinoma and its metastatic lesions may be able to uptake ^99m^TcO~4~^−^.

Although ^99m^TcO~4~^−^ SPECT/CT has been used as the gold standard noninvasive imaging technique with which to diagnose a simple ectopic thyroid gland, it may generate a misdiagnosis when accessory thyroid tissue is cancerous. To avoid this, when ^99m^TcO~4~^−^ SPECT/CT images are negative, ^131^I SPECT/CT should be performed, although biopsy or postoperative pathological examination is still ultimately needed to confirm the diagnosis. Additionally, the concentration of ^99m^TcO~4~^−^ in the thyroid tissue is not as specific as the concentration of iodine, and the result may be different from that of scintigraphy with radioiodine. Finally, we did not perform cytological examination with a fine needle to confirm our diagnosis.
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